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Grounding	 line	 posiVons	 over	 Vme	 during	 ice	 sheet	 advance	 (solid)	 and	
retreat	 (dashed)	 for	 Elmer/Ice	 (red)	 and	 Felix-S	 (blk).	 Model	 resoluVon	
doubles	for	each	successive	panel	(moving	from	leX	to	right).	

Difference	in	grounding	
line	posiVons	vs.	model	
resoluVon	for	different	
implementaVons	of	
grounding	line	physics	
(colored	lines).	With	in-
creasing	resoluVon,	all	
differences	converge	to	
near	or	below	the	model	
truncaVon	error	(grey	
horizontal	line).	

ObjecEve	
Stokes	models	are	rouVnely	used	to	generate	reference	
soluVons	 for	 ice	 sheet	 model	 intercomparisons.	 We	
examine	 the	 veracity	 of	 this	 pracVce	 through	 detailed	
comparisons	of	two	Stokes	models,	Elmer/Ice	and	Felix-
S,	applied	to	a	marine	ice	sheet	model	benchmark	test	

Approach	
-	 conduct	 detailed	 comparison	 of	 model	 numerics	 and	
implementaVon	of	criVcal	grounding	line	physics	
-	 conduct	 benchmark	 experiments	with	 the	 two	models	
under	condiVons	as	close	to	idenVcal	as	possible	
-	conduct	a	detailed	examinaVon	of	differences	in	model	
outputs	under	mesh	refinement	

Impact	
-	 grounding	 line	 posiVons	 in	 Stokes	models	
are	 keenly	 sensiVve	 to	 the	 implementaVon	
of	grounding	line	physics	
-	 despite	 this,	 soluVons	 from	 two	 Stokes	
models	 with	 different	 numerics	 and	
different	 physics	 converge	 under	 mesh	
refinement	
-	 agreement	 between	 mulVple	 models	 at	
adequate	spaVal	resoluVon	lends	confidence	
to	 the	 pracVce	 of	 treaVng	 Stokes	 model	
soluVons	 as	 reference	 soluVons	 in	 model	
intercomparison	exercises	
	


